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£ ^ OH- i^-^m #*H1 ^ ^^-SAi, Aj- 7 ] 

% ^(S 8 ), % ^19J Sj-^# * Ol^^l £ ^ 7l ]; 

tH; ^ D(v, 50%)7> 35000nm °1*}?J A1 2 0 3 ^7>^ll- i#?Vcf . 

n \s\ ^oj, ^ oj £# Al2 Q 3 ^ 7 "M1» A}-g-*V o^o. ^ 
JE7> ^Jl, q-Jfr 7^^717]- #^i=Hl tr}-^, on- ol-g.*]- _g.s£ 0 } i200mAh^l^ 1289mAh/g 
^71-sVji, 1005] ^r^^l 60%^!^ 91%S. %H v sl$i4. 

A1203, <$^r 



25-3 



1020030003978 
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#*l-8- ^ ^ °1# S^rfe 3 ■§■-$■ {POSITIVE ELECTRODE FOR 
LITHIUM-SULFUR BATTERY AND LITHIUM-SULFUR BATTERY COMPRISING SAME} 

#*l-g- °<J^ °1# i^Rr el#-% j±cj- 

#Afl*r>flfe ^ s^ol -0^*V ^1-8- °<J=^ ^ °1* S#*Hr 

°1 3 *V _£L^-» °Jr^]7l^ ol ^ ^ S %7jl ^ A>-g-^ 

#*1tt ^^"(Sulfur-Sulfur bond)* 3Hr % 7fl<I 5*^-§-* ^ *M 

S A^^ji, oj^b) el# o}^- ^ ^ oj-g-o^ ^-01/^0101 

S^^l^^i S^ #5^7}- 3hhS r aI, #5* til-g-AK^^Al) ^2^7} ^ 7 HHS*1 S-S 
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3830mAh/g^JL, €#^5. %(S 8 )-§: ^f-§-^ ^S^V 1675mAh/g , 

#^5L %7jl M£ *>*H7} l^l^Hr ojcf. 

^d^]7V #-g-3-£)*l -f-id Af-g-^ 3=053 ^ o oH i cfl^v vfl 

^*fl3^r ^1 ^ -g-^* M-^tfl7l nfl^-ol4. 

<8> #715}-*]-*] #-§--8: #7}^ -fr 5 ** f^M^l ^ <£^7> ^l^^o] 

<9> £ t^^. Aj-^^ -g-^-i: ^^l 7jO^, £ S.^^. JL^ o^o) ^ 

7H1# ^7>M 4^ ^ 2£t ^ ^HH -f-*r$ ^2:^- ^ 91 

<io> nfs Aj- 7l o^o. el^-^ ^1^-^ ^o]4. 

<11> Aj-7] l^q^r ^t\7) rt-xgo, 3g- ^(S 8 ), % 311 ^ 

#S °1^<H^ <$.zx s^fl; u>olci; ^ <%S_ D(v, 50%)7> 35000nm °1*K] Al2 Q 3 
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<12> £ $. ^^(S 8 ), % T^l 2)-tJ-# £ °lfS] ^#5. o] s^^l 

«-#^ ( a>^l^ ^ ^£ D(v, 50%)7}- 35000nm «V^1 M2O3 ^Ml* If^}^ 

^ «^-§- -S-^-; ^ SHU*!* 5L^>fe el#-% afl^tf. 

<13> o]^> M. ^ o. ^ ^^7,] A^^t}. 

<14> Aj- 7 ) ^^>7l ^<5M, ^£ % €^(S 8 ), % 311 ^ ^ 

#S ol=-o]^l <£^. £^7fl; a>olc-1; ^ ^£ D(v, 50%)7> 35000nm A1 2 0 3 ^7> 

*1» £^-*Rr 3*1 -§- <#^-gr afl^t}. 

<15> o:^ AV 7 ) o^; ^ # 7 }<*3 O.^. °1 E} *i ^ ^ ol^ , ^ -g- 

<16> o]*\ iC f ^l^Tfl ^tg^, 

<17> .g. ^ oj £# AI2O3I- ^7}*\}£. <#^«\] A}-g-^o} ^ ^o] ^ 

« *fl^ ^ &tt *l*l-§- ^<H1 %°}^. 

<18> M. a^o} ^f--^- ^.g. <#^z.£. D(V) 50%) ^o] 35000nm °l*h a>HJ-3i sr>7fl^ 1 

ifl^l 35000nm, ti>^^^>7fl^ 3 lOOOOnm, 7>^- ^-711^ 5 l}1*1 5000nm°l A1 2 0 3 

S^t}. ^^6(1*1 oi£ D(v, 50%)<£ 0.1, 0.2, 0.3... . 3, 5, 7.... 10, 20, 
30Ami cf<y=^ 3.7171- ^-islol 01^ 50%7>^1 <y*l~I- ^f^ 
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A l^-§- <a*> 3711- ^nl^cf. ^V 7 l ^7H1^ D(v, 50%) #M °l-gr^i. 

*o tA o v 5^7} 35000™* 0 o^^ £^ 7^7] Ra 

<19> ^"71 A1 2 0 3 ^7>^1 A1 2 0 3 =iu|o> ^ ^ -g-nfll- o)^}c^ l vfl*] 2 4A] 

# ^ &t}. ^-71 -g-nflSfe A1 2 0 3 ^- #0.13*1, ^ 

<20> oie^v <y £S A1 2 0 3 » ^7H1S. A>-g-^ oj^g. ^S^, jg^. 7^71°] Ra 

o]^, t3V^z)S>7fl^ 0.1 ifl*] 5/fln, Jitq- ta>^^7fl^ 0.2 vfl*] 4//m5L #o>*H °H1 

^¥(-§-^ ^ ^)3 ^ &cf. 

<21> £ oj:^^ a o V 7 ] Al2 Q 3 ^7V^fl^ ^7>^ #7l JE^T-fl £ W>olci 

3 f^l cfl*>c^ i tfl^i 50 ^%7> uV^^ji, 2 25 ^%7\ £.t\- 3 

ifl*l 20 *§^%7> C-l^r H>^«|.tf. A1 2 0 3 ^7H1^ ^7>^o] 1 ^% DlnVo] 3-fo|)i=. A1 2 0 3 
$7>^)« Af-g-tN ofs. J L2 }-7> n|Dl^ ( 50 2:4^ ^-r-°fl^ ^£7> ^ 

<22> ^ 6,238,821 Jl, ^1 6,406,814 2. ^ *fl 6,210,831 Jl°1] A1 2 0 3 # °^ofl Af-g- 

*m ^-S-^ 7l7fl5H ol A1 2 0 3 ^ °j£ ^*H1 ^:*V vfl-g-ol 7l7fl£lol ol^l 

°J£ D(v, 50%) 35000nm ol^V^ Al 
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t £t> v)^- ^ 5,474,858 JL°im IH^M* &^]3- i^SRr °<R-°1 7}^S\ 

^ $14. °1 ^*H51 ^-njuf^ £ofl cfl*V ifl-g-^- ^ ^ 

^ *r S*V n]^ jl*] ^ 5,360,686 JL*1]^ 0.5 *]£i^ ^7} 3711- £ 

<23> Aj-7] %-§.;g£- % ^(elemental sulfur, S 8 ), % 31*1 Wl" BE^ oj^o) ^^g- 

>M-8-^ ^ 5fti=f. A oM % 7fl<t Li 2 S n (n>l), -fM % g #e) 

"U(C 2 S x ) n : x= 2.5 vfl^l 50, n>2)5L o)^o]^\ ^-6\)X\ ^ A}-g-^ ^ ojcf. 

JE^tiSAi, o]^*V SL^flS^ 1^1 fV^^l Q£L^, ^~P), ?}£r « 

4 ^ 2^ #b]°>^, #5^-2.^1, l-e^Mlim, #3^1-4 ^ #51^ .n 

olB), ^Hi=, ^11-^^, <£2HHe]j= 

A o V ^^: Kynar), #eU<« °}£Hi3HS), ^ 3] e ^ = ^ofl , s.^ b] ^S.5±o)^ t 
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t^lalsqsl, ^e^l^^m, ^^31, 0]^$ -e-i^j, i-^h., sfslD] ^-o] a> 

<27> a o V 7 ] JL-g-T^ ti] ^21^1 §^£}-o}<= , ^^Wl^e)^ ^s^^o^sq. «]A>1-S-0_S. 

HSl^ifil s#eH, oHI^Ms), #5l(wl^ jfEi^-^-wi^ <a:#-3-«l^ <>M|Bfl 

M] tHl &|-£lli efl °1 ^ o> s ^efloiE )( f5] 0 }3is^Bi, h]^ ^s. 

^ oHlEflclB, l-e^l^f-sl^, €eloV3^eflo]e ) ^eH^afiiSlMB. #3 
-f^, oflEfle, o>h^S.MB^--¥-^^I e^, ^El^HM-^ al H 1) 431^^ 

< 28 > # 7 ] -^71 ti]^^ ^*M?r, *|em -gem, 

ol = , ^-A>ol = (Zr0 2 ), Iron Oxide), %^(Iron Sulfide, FeS), h^aV %J 

(Iron titanate. FeTi0 3 ), ^eJ-a> (Vanadium titanate, BaTi0 3 ) ^ ^^#5. ©1 

5-<HH 53 # A}-g-^- ^ oljl, ^>7l -a-7l#^ Aj-g-^- ^ 

<29> o^o. ojq. £^^fl ( «>oid ^ D(v, 50%) &o) 35000nm °1*>°] 

A1 2 0 3 ^7H1» -g-nfl ^oflAi afl^BruI, ol ^E^l- ^ ^*1H1 51JE*V 
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1020030003978 #3 2003/11/12 

tt 5]# °l£*r #-§-*H 7>«^^o.s. 5]# ^ sHS-i-i: tg^§ ^ 5^ elf- ^g- 

<3i> ^-71 5}f- 7 >^^ o.S ^B^efloi^/^o]E^v e11 oi^^- - ^ MSfe # 

, 2]# °l£r °1^V #*HH ^«>^^.S. ^-§-5^ &±7\] -$r^ #lr^-gr *1 *\ *V ^£ A> 
*r 5*^, n oflS.^- fli, wl^^ Ej-i ol=-g- ^1 A}-g-^ ^ 

$m. £E?h ^"71 5l# oj^jq- *V^H 7 ><33 ^-S. 5] # Sl-W-i: ^ 

^ cfli^j ofl^ ^(Sn0 2 ), 3^ uM^elMH, ^5)^-(Si) ^--g- # ^ °1 
°fl tr^J^ ^ <^W4. 5|# ^^.S.^ 5|l-3q- Na, K, Rb, Cs, Fr , Be, Mg, Ca, Sr, Ba, 
Ra, Al £ SniLS °l-f-<H*! ^bh^^ ^o] Aj-g-^ ^ oicf. 

<32> e]# S.^} iJl ^"(protective layer), -fi-7l*l iLJL 1 ^ SE^ ol^o] 

#H£ w^-^-S A>-g-m ^ oicf. ^71^ *L3L^SL3,±± Mg, Al, B, C, Sn, Pb, Cd, Si, 

In, Ga, 5|-g- ^ 5MH h , 5]-§- ileflolH, 5]# ir^HB, 5)# iii3-^MH5M = ( £]-§- 

4^3!, l-5]( P -5il^^ «1 ^ 31), #5lo>^^, #£13X11-, #5151^.^1, ( 2 , 5~^1 € € 

^Hl^iffl, l-5l(5fl5lM-H#^!) ( #5lo>Afl, «1 #5) (M-H%^l-2, 6-^1^)5. Ol^-Ol^l 

<33> sl#-% ^^l* #«o v ^i*rfe 4^<H1^, #1-^5. A>-g-£]^ %oi ai#^ 1-^ 

S. igsl-sH, elf- ^ ^ 9X^. °lfif ^(inactive sulfur)^- % 
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^Efl^ ^>^, -g-^ £^1 *§^£ ^# 

(protective layer) °-S*l ^-fr #3:5= ^cf. nJ-BM , ^# o] =^ ^ofl 

til ofl« s]# -gsM^-I- Af-g-^ ^£ &t}-. 

<34> aj. 71 xj^ojio^ -6-71 -g-^H* Xf-*Hr 3* A}-g-^ ^ $Icf. 

£ 5W. 2o]#S] ^ -6-71 -g-nfll- A}-g-<5}^ ^-f ^ .g-nfl ZLf-, ^ ^.nfl ^ 

1-, ^ el# °im iiii zLf- ^ ^ 711 °1^ n-M>H *fM- ^1^ -§-°ll» ^>-g- 

*>Tr 3M ti}^*]*l-tl-. 

<36> ot^ ^ -g-nfl^ o}^ ti>o]A>ol^^ oil Efl S > til^-^ ^iLVilolH ^6\]A] % ^ 

^ 71-iLtJlolH, AJ#A}o)iEL 2l-^-# ( ^ ?flg- oil ^ Eljs s^l", ^^ole sl- 

-g-nflsL ; ^ -g-ufl^ dflEfls a^g-, #^5^ c^lEfle N, 0, S 

SE^ ois.^ i^-sl ^Efls. Jiel 5)-^-#2l- &l#^-#o 1 l SEKSolid 

Electrolyte Interface) !!-§"§: ^^Hr A H# JL-°r(cycle efficiency)^ 50% <>}#9l 

<37> oe*v ^ ^.nfl^ ^l^o] oflsfe 3] (xylene), cH^Hlfh 2-^l^EflH2l-*>^l J= 

ciofli ^km^is, ^nm ^ksuihb, i-f-^, <m^, = , 
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<38> 7 0 v*V ^ -g-uflo] ^sfl^o] ofl^^ «Ja>bJ^ ©H-°l = (hexamethy 1 

phosphoric triamide), ^M— ^S^l- , ©HlB^Bli, ^^0]^, SSl^l 

©IB, N-nfl^sll-^^, 3-^1 ^-2-^-A^el^, Sf-©H-©liEL, -iS^, cHfJ oH1ho> 

3,5-^HM ol^A]-^, 2-*\M 1,4-^Kh 4-^1^^^^ ^0} 

<40> xjsflojol 3#<* ©.s^r H3t--¥-.2.5.°l)fHi-g-©l d1j=( lithium 

trif luoromethansulfonimide), ^# H^IrelHsa ithium triflate), e)# 
(lithium perclorate), LiPF 6 , LiBF 4 JflSelt^ 0 ^, ^11- l"^ nfl e ^ tL^<y- s ^ El j 

<42> (^Alc^l 1) 

<43> A1 2 0 3 #4 o]i^|o a V f -g-nfl-i- ol-g-^o^ lAl^- -^o> ^^^J7 ( 

80°C°1H ^S^H oj£ D(v, 50%) &°] 35000nm°i A1 2 0 3 $7M|-S- ^l^^t)-. 
<44> ^3:^ A1 2 0 3 % ^(S 8 ) &± £^fl ^ #^°fl^l^l^-A>ol^. *\°\x^\% 1 

: 6 : 2 : 2^ ^alS o^l^qH^ -g-°fl €^>©i <£^r 
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31 ^' £S*1 D(v, 50%) 5000nm<y ^>-g-^>^4. 
< 45 > # 7 1 #ei^l- ^-s^^ Al ^ ^*1H i2^H H^#-% #*l-§- 

<46> (AjX|afl 2) 

<47> ^-ifl 6^2: ^°J: ^Al^>o^ oi £ D(v, 50%)7> 200nm°l A1 2 0 3 ^7^11" *fl2:t!: m 

<48> (^A]^] 3) 

<49> -g-ifl ^-g; 12Al^> <yjE D(v, 50%)7> 50nm°l A1 2 0 3 ^7>^1- ^St!: 3* 

^l*}^ #71 12)- ^^^>7fl ^A^oft}-. 
<50> (^^1^] 4) 

<5i> g-^ ^-g. 24*1 # -§-o> ^Al^ <y £ D ( V) 50 %)7> 6nm«?l A1 2 0 3 ^7^11" ^-g- 

<52> (^^1^1 5) 

<53> ^-ifl ^^-i: 48*1# s-o> ^Al^l-^ oin D(Vj 50 %)7> 5.8nm<?} A1 2 0 3 ^Ml* % 

<54> (Wlil^l 1) 

<55> ^-g- aJaI^I ^ D(v, 50%)^ol I09000nm^l A1 2 0 3 ^7]-^* a>^-^ ^-g: 

^l^l^Jlfe #71 AjAHl 14 ^-^^Tfl AjAl^^Cl-. 
<56> (HlJE^l 2) 
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< l: A1 2 0 3 ^ D(v, 50%) afa o]^ ^ ^> 

< 5 9> v-t.}^ 5,ooo ( ooo^ €&Mli31 ^ah = # oHisMHldl -g-^fl^ji, o] ^.oflofl B^-g-^ 

<>! LiN(S0 2 CF 3 ) 2 l- ofl^^M^Li^ ¥«1 7> 10:l°l ^7>SH -g^^tf. o] -§-ofl 

ofl A oM ^Alc^l 1 ifl^ 4 D ^ 1*1H *\)^ A l 2 0 3 ^7H11- #^0)1^^1 -%A>o]co| 

LiN(S0 2 CF 3 ) 2 s^#^^ ^ ^ 10 #^%# ^7^1-Jl, 2*1 # ^-<?> <3<H*} 

3. lofl M-EHl&tf. 
<60> 1] 





*d££(S/cm)(^) 


PEOio-LiN(S0 2 CF 3 )2 


9.6 xiO-7 


PE0 io-L i N ( S0 2 CF 3 ) 2 -A 1 2 0 3 ( D ( v , 50% ) = 109000nm ) 


1.5 xiO-6 


PE0 io-L i N ( S0 2 CF 3 ) 2 -A 1 2 0 3 ( D ( v , 50% ) =35000nm ) 


2.7 xi0"6 


PE0 10 -L i N ( S0 2 CF 3 ) 2 -A 1 2 0 3 ( D ( v , 50% ) =200nm ) 


7.6 X10-6 


PEOio-L i N ( S0 2 CF 3 ) 2 -A 1 2 0 3 ( D ( v , 50% ) =50nm ) 


4.2 xiO-5 


PEOiq-L i N ( S0 2 CF 3 ) 2 -A 1 2 0 3 ( D ( v , 50%) =6nm ) 


5.0 xlQ-5 



<61> 



<62> 



S. £o) A1 2 0 3 1- ^7}tl\^SLS-M] o)£- #S.5L7\ ^7}*\<%JL, A1 2 0 3 ^ <?J 5L7> ^ 

*^ *Ji£ ^7>^£ D] T^-gr «& ^ o]^ Al 2 0 3 2| ^7Hl7> JL^- 

<$^7] nfl^-ojcf. 

St!: A1 2 0 3 ^ <#ofl nHE. o]^. ^ 7 ># #3}li*m. oiufl A1 2 0 3 ^ <£Z. D(v, 

50%) &o] 6nm9l 33 -§r ^}-§-^]-^^. ZL ^4^r *>7l S 2^f ^cf. 
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PEOio-LiN(S0 2 CF3)2-Al203(2 


1.2 xiO-5 


PE0 10 -LiN(S02CF3) 2 -Al20 3 (5 ^%) 


4.1 XIO-5 


PEOi O -LiN(SO2CF 3 )2-Al2O3(10 f^%) 


5.0 XIO-5 


PE0 10 -LiN(S02CF3)2-Al 2 03(15 f^%) 


3.8 xiO-5 


PEOio-LiN(S02CF3)2-Al 2 03(20 f^%) 


2.2 xiO-5 


PEOi 0 -LiN(S0 2 CF3)2-Al20 3 (25 


7.0 xiO-6 



<65> 



<64> s£ 7 ) £ 2 <H1 M-E}^ 34 ^-ol, A1 2 0 3 S1 ^7H£o] 5 vfl*] 15 nfl o]£- ^££7> 

^ ¥ -g^* #*)H A1 2 0 3 # ^££7> ^7}*}JL A1 2 0 3 ^ °J£7> 
< ^^Ml 2: 5.^ 71^71 

<68> [^3] 



<66> 



<67> 







it?t ^1^7|(ka) 


a|3K>l| 2 


W-E^H/aKI 3(6/2/2) 


3.0 


uisoil 1 


%/i^^/ah<=!tH/Al 2 0 3 (A: D(v. 50%)=109000nm)(6/2/2/l) 


11.5 


^jAloj] 1 


%/£.^I^H/uV^!c)/Al203(A: D(v, 50%)=35000nm)( 6/2/2/1) 


6.2 


^^H] 2 


%/£^^H/«h?lc1/Al203(A: D(v, 50%)=200nm)(6/2/2/l) 


2.8 


4? A H1 3 


%/H^^/«f^lc-)/Al203(A: D(v, 50%)=50nm)(6/2/2/l) | 


2.6 




%/£#*H/«l- , yEH/Al203(A: D(v, 50%)=6nm) (6/2/2/1) 


2.3 



<69> 



3g^-^o. o^d]*1-4. a 3^11 M-Bf^fl ^u!). ^-o] ; A1 2 0 3 ^ ^£7> ^-g^ 
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2) ^£(5000nm)ii4 ^ tf}H7ofl iiz]- ^A]d\] 10] ^-fofl^ A1 2 0 3 1- ^>-g-^l Q£r 2^.cf 
°<H^ ^fM^l t^JL), ^-^S) ^SiLcf ^ 2 vfl^) 431 ^-f 

*ti^r 7^ ^4 #^>^(a^o] ^tf d] J15.711 ^)-§- ^ satf. 

<70> < ^^o^l 3: ^ ^ 3§ 7 >> 

<7i> a o v 7 ] 1 ^ 4 £ 1 ifl^l 221 ^SLS, *fls€ o]^}c^ 

^ H cH^5. eHJ^I ^S§V5|cf. o] 6^ c$=L<% 37 ]^ 25mm x 

50mm3., S^l ^UK-g-ff 3-5mAh)^.^- ^3.7} -g-^ol ^ ^ofl^ 

<72> fl-^ofl nV^ ^cf^ Sj-o-^^ oy^ofl ^o] -g-^S} ^>7l 1 ifl*] 4 * ^51^ 1 tfl 

*1 *flS£ °1 ^ $H ^l^eflojEil- Afl^^e] *W ^ 

ofl 1M LiN(S0 2 CF 3 ) 2 ^^l^l^m/1.3-^ ^-#^(80/20) £Sfl^ 3^ ^ 4 

<73> ^2-^ tflH. o.2C^ 0.5CS « 0 >^i^ a>o]^ ^Al^H 13 

-g-^ ^ 1005] ^-§- n ^>7l JE 4ofl M-Ej-ifl&tK stb 7^ 
71 Ra ^1 i4EfLfl^cf. 

<74> 
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IS. 4] 





6 <M it^ >i^7|(R a ) 




12| -g-^(mAh/g) 


1005) £ r I SC%) 


a|5L<^l 2 


3.0 


9.8 


1200 


60 ; 


H|S<^1 1 


11.5 


14.5 


1188 


62 




6.2 


11.5 


1165 


65 


-tM°fl 2 


2.8 


9.5 


1236 


85 


*J-*HI 3 


2.6 


9.6 


1254 


89 




2.3 


9.4 


1289 


91 



<75> ^ 4 o} ^ofl^ ^ Ol^-O] A1 2 0 3 ^ °^£7f ^-^-^ ^£(5000^11)^.4 ^ >a*H 1 

vfl^l 4<^ ^^-°\)^ AI2O3* ^>-8-*>^l ^ 01 iE^] 2J5L4 71^71 7]- #<H1"^ 

^ ^ 211 °1 ^ ^>°1^ 31^ °H oj-el- uflw ^ % >oi ^s}^ o.^ , ! 

2) -§-^ ^ #7>*>J1 3711 ^7>^>^^ ^ 

<76> olofl Hl^o}, Al 2 0 3 £l ^£7V %^r^- ^^(SOOOnm)^.^ €■ jn.<^| lSl ^-^l^r A1 2 0 3 1- 

^>-g-*M ^ WliH^l 2^.4 °o^^ 7l^7l7> £L^}^\ f7}5}«^ oHl tfl^f ^ 

<77> (^AHl 4> 6 ifl*l 10 ^ til^^l 2: ^7H>Kr A1 2 0 3 ^ <><H1 #*1 4Jtl) 

<78> D(v, 50%)7> 6nm<?] A1 2 0 3 ^1 ^7^# *>7l g. 5<^1 34 ^^^j- ^ 

£l<sr}ji^ ^-71 ^aHI 14 ^^^>7ll *i*l-g- <£^-§r ^11^1-^4. *fls£ 0^01 ^ 

<79> 
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<79> 1020030003978 
IK 5] 



^7>: 2003/11/12 







^1^7KRa) 


H|iaoi| 2 


*! / «h <y ci ( 60/20/20 ) 


3.0 


^Ml 6 


%/£^7H/aFyci/Al 2 0 3 (A 


D(v, 50%)=6nm) (60/20/20/2) 


2.8 


4Ja|o)| 7 


%/H^^H/Hh<yci/Al 2 0 3 (A 


D(v, 50%)=6nm) (60/20/20/5) 


2.8 


4 


%/H^^/«F < yci/Al 2 0 3 (A 


D(v, 50%)=6nm) (60/20/20/10) 


2.3 


A l °i| 8 


%/£^^/u(-o]ni/Al 2 0 3 (A 


D(v, 50%) =6nm) (60/20/20/15) 


2.2 


^ A H1 9 


%/i^*fl/ul-o|t:i/Al 2 0 3 (A 


D(v, 50%)=6nm) (60/20/20/20) 


2.4 


^^Hl 10 


^/S^H/wh^i/Al^CA 


D(v ( 50%)=6nm) (60/20/20/25) 


2.3 



<82> 



<so> ^Ajofl 4> 6 10^: £t A1 2 0 3 ^ ^SUitf °o^c>) ^3 7^ 

<8i> <^^cfl 5: ^ ^7|-> 

4> 6 tfl^l 10 ^ HlH<m 2^ ol-g-^l-oi ^7] ^^^1 4^ ^^^1-711 s)- 

E}<y^ ^i^m ^l^B^. 4^ ^^4, 0.2CS. #^1, 0.5C5. 

y o V ^ #w o V^ A>o]§^- ^1^*}- 12] ^ 1002] ^-§: #^*H II ^"fr ^>7l a 6 

°fl H-^^^-. °o^^ 7]^7l Ra f-^] X 6<H] t+Bl-^^cf. 

<83> 6] 





S'S 7j^7|(R a ) 




151 -£4KmAh/g) 


1002) ^r^(%) 


y is oil 2 


3.0 


9.8 


1200 


60 


^^Hl 6 


2.8 


9.6 


1218 


71 


^a]c4| 7 


2.8 


9.6 


1240 


87 


4Ja|o|| 4 


2.3 


9.4 


1289 


91 


^^Ml 8 


2.2 


9.3 


1255 


88 


9 


2.4 


9.5 


1239 


86 


^^Ml 10 


2.3 


9.4 


1231 


75 ] 



<84> ■ K 62] ^szfofl^ ov + oi-o] ( aJaI^I 4 , 6 vfl^l io^ ^-^ A1 2 0 3 ^ <yjE7} ^51 
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o>^V til^z^l 2iLt} S.^- ^ 7 >*>^J1, 5-20% Afojo} ^fHM 3711 ^7H>^cf. 

°1tt ^-^^ 7i^7l^ til^^n]; ^ 7>^ofl CfS. o] ^££7> 5"20%^^i 7>^ HTll ^7>*j-^ 

«H4 ^ ^ A1 2 0 3 ^7H11- AV-g-^V £ of^-o. #51 

£7> ^ZL, ^ 7l^7l7> ^sofl o)-^- > ol-g-tv ^.^o] i200mAh<HH 1289mAh/g 

^7>sr>Jl, 1002) ^r^ol 60%^ 91%5. ^cj-. 
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1] 

% ^(S 8 ), % 31 <£ 5)-^lr £ ol^^i 

£31*11 ; 

°J£ D(v, 50%)7> 35000nm ol*>^l A1 2 0 3 ^7}*)1 

*fl 1 Sl^H, A1 2 0 3 ^7>^^ D(v, 50%)^ 1 tfl^l 35000nm<?] # 
3] 

*)1 2 %M1 ^o^, a o v 7 ) Al2 o 3 ^ 7 >^ll^ D(v, 50%)tt 3 ifl^l lOOOOnm^l eJ#-# # 
4] 

*fl 3 5U°H, A1 2 0 3 ^7H1^ <gs. D(v, 50%)tt 5 vfl^l 5000nm<?l *U] 

■8- 

5] 

1 %H1 &<>H, #7l <g=^ sg-S- 7^^7lo] Ra 5jm °1*K1 B^--% #*l-§- 
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6] 

*H 5 %H1 9X°\*\, A oM sg-g- Ra 0.1 tfl^l 5iM^l 3 

7] 

6 A <M ^ 7l^7lol Ra #ol 0.2 vfl*l 4^i^ # 

8] 

*fl 1 %H1 A <M A1 2 0 3 ^7>^^ ^7>^ ^-71 ^ JE^fl * «>^lc]S] 

*l*fl tfl^H 1 ifl*| 50 Bl-g-Sg- ^1-8- °o^. 

IQtt 9] 

*fl 8 %H1 -8-71 A1 2 0 3 ^7M1S1 ^7>^ #7) 5L#*fl.^ wHl^S] 

#31 #1H1 cfl*}a} 2 vfl^l 25 e1#-% 31*1-8- °o^. 

10] 

*fl 9 %H1 5fl°H. A c V 7l A1 2 0 3 ^7>^ ^71 51 ^ W>^lC^ 

#*ll ^1H1 tfl*M 3 vfl^l 20 ^%=%<?] ^-g- 

11] 

*H 1 *<H1 &<H>H. ^71 % 31<I Sj-^£- Li 2 S n (n>l), -fi-7} % ^ € 

^H((C 2 S x ) n : x= 2.5 vfl*l 50, n>2)S. °l-f-<H*! 3-6\]x\ ^^-g- 
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[37* 12] 

*ll 1 %H1 &°\*\, ^7) 5L*%%, ^7l# % ^7\% 2^0. S O] 

^o]# c-^ i^fe 3#-* <#^. 
[37* 131 

H€, #3.eWi= 3.-*)^ # ^ ( 1-«1 ^l-el €-.2-«l ^ 

° Ml 3] °1 H ) , ifll-5LS <>M13MH, ^^wl^^l-^^, 

[37* 14] 

*ll 12 *ofl $a<>H, A oM ^7l#^ #s.o]^ ^e)7>, ^em, *1eJ€ 4) si 

(TiS 2 ), «>M"s- ^H = , ^-AVo)c( Zr02 ) a>2}-^( iron Oxide), W€(Iron 

Sulfide, FeS), B]^^ %l(lron titanate, FeTi0 3 ), «}-§-( Vanadium titanate, 

BaTi0 3 ) ^ £*#5. 7^1*1 ^^s]^, #71 -fV7ll-g: 5L#^ 7>^.oi ell~% 
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#^ 2003/11/12 



15] 

, % ^(s 8 ), % ^i- ^ ^i-s. °i-?_o^ ^ s^n, ^ 

3 ^ <as. D(v, 50%)7> 35000nm °1*><& A1 2 0 3 ^7^11- S^*Hr °<R-; 
[^^J- 16] 

^1 15 5a°H, ^-71 A1 2 0 3 ^7H1<^ D(v, 50%)^ 1 ifl*l 35000nm<?] 3 

17] 

*fl 16 91°]*], ^71 A1 2 0 3 |7}^S] $5. D(v, 50%) 3 ^fl*l 10000nm<y 3 

*1. 

[3^* 18] 

17 * 0 H1 &<H*1, #7] A1 2 0 3 |7Ms] <as. D(v, 50%)^ 5 vfl*] 5000nm<a 3 3 
19] 

*)1 15 %H1 5a°H. jg^- K ^ 7]%7]°1 Ra Sto] 5/im o]is}o] 3*1. 
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1 

20] 

*fl 19 SH*!, ^-71 sg-g- ^ 7l^7l<y Ra o.l q^l 

3*1. 

21] 

Xl 20 *<M1 ^7) <#^2) ^ 7}zl7)<& Ra 0.2 tfl^l 4^ 

[^U" 22] 

*fi 15 %H1 5^1, ^-7] <£^£. J7«-7,> -^711- iEL^# ^ $-7)% 3.*B%-0_3. 

23] 

XI 22 %H1 $a^*l, Jl-g-*}^ ^lo^oI^, s.^.^ 

oHlEflolE) ( ^#^2: oHlEflol S) ^^Wl^^l-S]^, #elo>3^^olB, ^^^EfH^^ll 0 ! 
^! ^, o>3^^.u|H^-¥-Bftq<a->i^^l ) ^^l-1|ol^iE. ^E^/ofll)--* ig^/^E^ B^#^ 

*1. 
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24] 

*H 22 &<>H, -*7l ^-711-^ ^^ol^ ^f}, 5.^ ^ 

(TiS 2 ), ^>°1^, ^A>ol^( Zr o 2 ), Iron Oxide), ^sHKlron 

Sulfide, FeS), b]eH> ^(Iron titanate, FeTi0 3 ), ^^a> (Vanadium titanate, 

BaTi0 3 ) ^ ojs^^ ^o)]Ai ^HflslJi, ^-71 ^-71 #^ £^ 
3*1. 
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